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OBJECT 


The object of this test was tu develop @ burst diaphragm 
Suitable for service in the vernier liquid oxygen feed 
syste, : 


CONC LUGI ONS 


A suitable ourst diaphragm was ceveloped, The configura- 
tion chosen is snown in Dwg. 27-?4055-13. Some of the 
principal factors affecting diaphragm design are listed 
below: 


a) The diephragm thickness remaining at the base of the 
groove is the main factor in determining the burst 
pressura, 


b) Hinge width helps determine the ability of the 
Giaphroge to remain witn the reat of the diaphraga 
after rupture, 


c) The diaphragm pad thicknass determines its ability 
to fold over against the wall of the line, 


DES CRI PTTON OF SPECI MENS: 


A total of 210 diaphragms wore burst tested, These 
Specimens were divided into eight basic groups. One 
group consisted of diaphragms per Dwg. 27-2i055-13. 

The seven other groups conaieted of generally similar 
specimens but with specific differences in configuration 
or methods of fabrication. These eight groups in turn 
were subdivided into smaller groups of specimens which 
included variations in the thickness of diaphragm material 
remaining at the base of the groove, width of the hinge 
pad, direction of the material grain with respect to tre 
hinge and the test conditions to which they werd subjec: -»d, 


TEST PROCEDURE! 


Buret Test: 


The test requirements, and consequently the test pro= 
cedure, were modified considerably during the course of 
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the teat program, During the first half of the progras, 
the various specimens were filled with liquid nitrogen 
and slowly pressurized to failure witn altrogen gas. 


were burst tested by one of the following muthods: 


| During the second half of the test program, specimens 


a) 


b) 


c) 


Slowly pressurizing the specimen to failure with 
nitrogen gas. 


Subjecting the specimen to a nitrogen gas iepact 
load (press. rise approx. 30 psi per millisecond) 


Slowly pressurizing the liquid nitrogen filled 
specimen with nitrogen gas. 


Partly filling the specimen with liquid nitvegen 
and slowly preseurising with nitrogen gas. 


Partly filling the specimen with liquid nitrogen 
end applying an impact load with nitroren gas. In 
addition, thres burst tested specimens were sub- 
jected to a water flow test of approximately 16 
gallona per minute for 45 sdnutes. 


42 Test Equipment: 
| &) Pressure Gaye by ACCO Hielicoid, O-60 psi range, 3 
| 1/2 pei increments, Ser, No. 963 
| b) Preseure Gage by ACCC Helicuid, 0-300 ,6i range, 
| 2 pet increments, Ser. Mo. 999 
| 
¢) Pressure Gage by ACCU Helicoid, O00 psi range, 
S pai increments, Ser. No. 97h 2 
d) Pressure Gage by ACCO Helicoid, O-1000 psi range, " 
10 pei increments, Ser, No, 30 = 
e) 


| f) 
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Pre-sure “age by Ashcroft, 0-2000 psi range, 20 
pei incre sents, Ser. No. 1737 


Presau:) Regulator by Victoi, OAj000 pai inlet range, 
Ser. No, 893, O-4000 psi outlet range, Ser. Wo, 892 
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&) Pressure Trendducer by Stathan, U-1000 psi range, 
Ser. No, 6369 


h) Valves by Security, Model 25020, Ser. Noo's M01 
and M102 


1) Valve- Solenoid by Marotta, Type MV-36, Ser. Noo 
1447 


3) Recorder by Sanborn, Model 150, AF. 755360=2. 


5.0 DISCUSSION AND RESULTS: 
Sod Test results are shown in Tables 1 through l}. A graphic 


representation of the test results is shown in Craphs 1 
through L. Burst diaphragms to be used on the mesile 
! will conform to Convair Dwg. Yo. 27-2h055-13, This 

: > diaphragm includes the following features: 


: a) Hinge width of 0.25 itn, 

| b) Basic disphrage thickness of 0,925 in, 

| c) Material thickness remaining at the bese of the 
groove varying between 0.00, and 0,005 inches 

| @) Disphragm grain direction~ perpendicular to hime 

All of these dimensions and factors were varied during 

the test progra.. Additional wariables included cuoined 

Or machined grooves, rectangular or hemispnerical shaped 

grooves, and various diaphragm pad patterns in the 

vicinity of the hinge. A rectangular-shaped, machined 

groove, terminating abruptly at the hinge, was chosen as 

ths final configuration, 


It was noted that the rupture pressure varied directly 
with the thickness of the diaphragm material remaining 
at the base of the groovs. Impacting the specimen 
generally incrsased the rupture preseure by 100 to 200 
pei, It wae d.fficult to note the precise rupture presa- 
Sure because the pressure continued to rise for a short 
time after impact type rupture. In these cases rupture 
pressure was considered to have occurred at the point 
where the slope of the pressure vs. time curve changed 
perceptably, High rupture pressures sometimes resulted 
> io cracked hinges, A low rupture pressure often resulted 


FORM NG A702 1 


CONVAIR 
® 


{ 
! 
u 


Soi 


— 


FORMING *§ 192] 


acport TATOO 
ASTRONAUTICS pee. 


(Cont'd) 

in an incomplete folding of the diaphragr pasa, Because 
of these difficulties a wide hinge and a thin dlaphragm 
were used, 


DATA BOOK REFRXENCB: 


This report was prepared from test data recorded in 
Test Labs Engineering Note Book No. 7343. 
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